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[54] Title of invention: Elevator control device 
[57] Abstract 

The present invention provides an elevator 
control device with terminal-segment deceleration 
control that very precisely sets acceleration in 
relation to the distance between the elevator cab and 
the terminal point. It has a position-sensing device 
(60) for sensing the distance from the top or bottom 
terminal point in the elevator shaft to the elevator 
cab, a speed-sensing device (60) for sensing the 
speed of the cab, an acceleration-sensing device for 
sensing the acceleration of the cab according to the 
acceleration level, a deceleration/stopping device for 
forcing the cab to decelerate and stop when, as the 
cab approaches the terminal point of the shaft, the 
operating speed of the cab exceeds the acceleration 
level determined by said acceleration-sensing device 
for the distance from the terminal point. The 
position-sensing device (60) continuously senses the 
distance of the cab from the terminal point, and said 
acceleration-sensing device continuously varies the 
acceleration level according to the distance from the 
terminal point. 
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1 . An elevator control device, characterized by the fact that it has: 

a position-sensing device for sensing the distance from the top or bottom terminal point 
in an elevator shaft to a cab; 

a speed-sensing device for sensing the speed of an elevator cab; 

an acceleration-sensing device for sensing cab acceleration according to the acceleration 

level; 

a deceleration/stopping device for forcing the cab to decelerate and stop when, as the cab 
approaches the terminal point of the shaft, the operating speed of the cab exceeds the acceleration 
level determined by said acceleration-sensing device for the distance from the terminal point, 

during terminal-segment deceleration control, said position-sensing device continuously 
senses the distance of the cab from the terminal point, and said acceleration-sensing device 
continuously varies the acceleration level according to said distance from the terminal point. 

2. The elevator control device as described in claim 1, characterized by the fact that said 
position-sensing device and acceleration-sensing device comprise a shared sensing part that is 
provided in the cab and in the shaft and that, using laser, sound waves, electrical waves, or light 
as a sensing media, directly senses the cab speed and the distance between the cab and the 
terminal point. 

3. An elevator control device, characterized by the fact that it has: 

a position-sensing device for sensing the distance from the top or bottom terminal point 
in an elevator shaft to a cab; 

a speed-sensing device for sensing the speed of an elevator cab; 

an acceleration-sensing device for sensing cab acceleration according to the acceleration 

level; 

a deceleration/stopping device for forcing the cab to decelerate and stop when, as the cab 
approaches the terminal point of the shaft, the operating speed of the cab exceeds the acceleration 
level determined by said acceleration-sensing device for the distance from the terminal point, 

during terminal-segment deceleration control, said position-sensing device discretely 
senses the distance of the cab from the terminal point, and having a linear interpolation device 
that continuously obtains the distance by performing linear interpolation on said discretely sensed 
distance, and said acceleration-sensing device continuously varying the acceleration level 
according to the linearly interpolated distance. 

4. The elevator control device as described in claim 3, characterized by the fact that said 
linear interpolation device continuously obtains the speed by interpolating between the discretely 
sensed distances to the terminal point using integrals of the speeds from the speed-sensing 
device. 

5. An elevator control device, characterized by the fact that it has: 
a speed control device for controlling the speed of an elevator cab; 
a speed command device for issuing speed instructions; 
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a position-sensing device for sensing the distance from the top or bottom terminal point 
in an elevator shaft to a cab; 

an acceleration-sensing device for sensing cab acceleration according to the acceleration 

level; 

a deceleration/stopping device for forcing the cab to decelerate and stop when, as the cab 
approaches the terminal point of the shaft, the operating speed of the cab exceeds the acceleration 
level determined by said acceleration-sensing device for the distance from the terminal point; 

a rated speed-varying device that, based on a rated speed adjustment instruction signal, 
varies the rated speed of the elevator cab to a speed above the collision speed of the buffer. 

6. The elevator control device as described in claim 5, characterized by the fact that said 
rated speed adjustment instruction signal is based on a signal from any of the following: the cab's 
internal load, cab starting frequency, or instructions from an external source; said rated speed- 
varying device being able to increase or decrease the rated speed based on said rated speed 
adjustment instruction signal. 

7. The elevator control device as described in claim 5, characterized by the fact that said 
acceleration-sensing device sets the acceleration level limit to the maximum value, said 
maximum value being variable according to the rated speed. 

8. The elevator control device as described in claim 5, characterized by the fact that, in 
the event of said position-sensing device experiencing a fault, said acceleration-sensing device 
will lower the acceleration level to below the collision speed of the buffers, said 
deceleration/stopping device lowering the speed of the cab to an acceleration level-limited speed 
that causes the rated elevator speed generated by said speed command device to drop below the 
collision speed of the buffers. 

9. The elevator control device as described in claim 8, characterized by the fact that it also 
has a position-sensing device, sensing the compatibility between said position-sensing device and 
a second position-sensing device belonging to said speed command device, and assessing 
discrepancies with specified norms as faults, and said rated speed-varying device lowering the 
acceleration level of said acceleration-sensing device. 
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Elevator Control Device 

Technical Field 

The present invention relates to an elevator control device. In particular, it relates to an elevator 
control device for forcing an elevator to decelerate and stop in the terminal segment. 
Background Art 

The buffers that are installed in an elevator pit must have sufficient buffer strokes when a cab or 
counterweight collides with them at full speed because of an operating failure or other cause. This stroke 
lengthens as the rated speed increases. Thus, it becomes necessary to deepen the pit accordingly. However, 
when the rated speed rises to a certain level, the required depth of the pit becomes impractical. Therefore, 
the actual, implemented depth is shallower than what was originally required. 

In previous elevator control devices of this type, multiple action points were installed before the 
terminal segment. Acceleration sensing levels were confirmed at the moments when the position-sensing 
switch on the side of the cab sensed shaft-side cams of the action points. (For example, refer to Patent 
Document 1: Japanese Patent Publication Kokai No. 1999-246141.) 

Because acceleration is sensed by means of mechanical switches in elevator control devices of this 
sort, the number of segments is limited. They are thus unable to sense abnormal cab speeds with a high 
degree of precision and thus cannot force the cab to decelerate and stop in the terminal segment. In 
addition, because these less precise acceleration levels are used to establish limits on suppressing buffer 
collision speed, the problem of pre-determining brake torque is much more difficult than usual. 

Overview of the Invention 

The present invention was made in order to solve the above-described problems. Its object is to 
provide an elevator control device that performs highly precise terminal-segment speed reduction control 
corresponding to the distance from the cab to the terminal point. 

In view of the described object, the present invention provides an elevator control device, which 
has: a position-sensing device for sensing the distance from the top or bottom terminal point of an elevator 
shaft to a cab; a speed-sensing device for sensing the speed of an elevator cab; an acceleration-sensing 
device for sensing cab acceleration according to the acceleration level; and a deceleration/stopping device 
for forcing the cab to decelerate and stop when, as the cab approaches the terminal point of the shaft, the 
operating speed of the cab exceeds the acceleration level determined by said acceleration-sensing device 
for the distance from the terminal point. During terminal-segment deceleration control, said position- 
sensing device continuously senses the distance of the cab from the terminal point, and said acceleration- 
sensing device continuously varies the acceleration level according to said distance from the terminal 
point. 

Simple Description of the Drawings 



4 



03100987.5 



Page 2 of 7 



FIG. 1 is a cut-away view of the elevator shaft of the elevator control device of one embodiment of 
the present invention. 

FIG. 2 is a functional block diagram representing the structure of a terminal-segment deceleration 
control part within a computer within the control panel of FIG. 1. 

FIG. 3 is a motion diagram used to explain the elevator control device of the present invention. 

FIG. 4 is a motion diagram used to explain the elevator control device of the present invention. 

FIG. 5 is a cut-away view of the elevator shaft of the elevator control device of another 
embodiment of the present invention. 

FIG. 6 is a functional block diagram representing the structure of a terminal-segment deceleration 
control part within a computer within the control panel of FIG. 5. 

FIG. 7 is a structural diagram used to explain the discrete position-sensing device of FIG. 5. 

FIG. 8 is a structural diagram used to explain the discrete position-sensing device of FIG. 5. 

FIG. 9 is a structural diagram used to explain the discrete position-sensing device of FIG. 5. 

FIG. 10 is a functional block diagram representing the structure of a control part consisting of a 
computer within the control panel within the elevator control device of another embodiment of the present 
invention. 

FIG. 1 1 is a motion diagram used to explain the elevator control device of the present invention. 
FIG. 12 is a motion diagram used to explain the elevator control device of the present invention. 
Embodiments of the Present Invention 
[Embodiment 1] 

FIG. 1 is a cut-away view of the elevator shaft of the elevator control device of one embodiment of 
the present invention. The elevator basically consists of the machinery room 1, the shaft 2, the pit 3 located 
at the bottom of the shaft 2, and the various equipment thereon, which is controlled by the control panel 5. 
The cab 7 and the counterweight 8 are connected to each of the two sides of the main cable 9 that hangs 
from the hoist 6 that is controlled by the control signals 5a and the brake signals 5b that originate in the 
control panel 5. In addition, the governor 10, with the governor cable 12 that is attached to two sides of the 
cab 7 and that is tensioned with the tensioning wheel 13, is provided with a speed sensor 1 1 and a motion 
quantity sensor 61 that consist of rotating coders that generate speed sensing signals 11a and motion 
quantity sensing signals 61a. 

In the pit 3, there are buffers 14 and 15 that buffer collisions by the cab 7 and the counterweight 8. 
The position/speed-sensing device 60 includes sensing parts 60a, 60b and 60c, which are installed on the 
cab 7 and the shaft 2. They generate laser beams, sound waves, electric waves, or light as their sensing 
medium and receive the reflected waves, or they then use Doppler Effect to directly sense the speed of the 
cab and the distance of the cab from the top or bottom terminal point (the position of the cab). The result is 
the device consisting of the position-sensing device 60 and the speed-sensing device 60. The sensing part 
60a that is installed on the cab 7 supplies sensing signals 66a (including distance and speed signals) to the 
control panel 5. FIG. 2 is a functional block diagram representing a terminal-segment deceleration control 
part 500 within a computer within the control panel 5. In the present embodiment, the terminal-segment 
deceleration control part 500 has an acceleration-sensing device 502 and a deceleration/stopping device 
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504. The acceleration-sensing device 502 is a device which generally indicates the sensed acceleration 
when the cab speed is above the acceleration level. It continuously varies the acceleration level according 
to the distance between the cab and the terminal point as continuously sensed through the sensing signals 
66a of the position/speed-sensing device 60. When cab speed, as determined by the acceleration-sensing 
device 502 according to the cab-terminal distance, exceeds the acceleration level, the deceleration/stopping 
device 504 forces the cab to decelerate/stop. In addition, the speed-sensing signal 1 la can be used as a cab 
speed signal to substitute for the speed sensing in the position/speed sensing device 60. 

FIG. 3, in which the horizontal axis represents time, shows: the elevator speed sensed as the 
elevator travels (indicated by A), the continuously sensed distance of the elevator from cab to terminal 
point (indicated by B), the discretely sensed distance of the elevator from cab to terminal point (indicated 
by C), and the acceleration sensing level at which speed can be reduced to below the permissible collision 
speeds of the buffers 14 and 15 by means of the terminal-segment deceleration control devices sensing 
acceleration and activating braking (indicated by D). In FIG. 4, the horizontal axis represents the cab-to- 
terminal point distance. It shows: the general deceleration curve relative to distance (indicated by E), the 
acceleration sensing level relative to the continuously-sensed distance from cab to terminal (indicated by 
F), and the acceleration sensing level relative to the discretely-sensed distance from cab to terminal 
(indicated by G). 

The terminal-segment deceleration override control in the present embodiment uses the position- 
sensing device 60 to continuously detect the cab-to-terminal point distance. The sensed distance to terminal 
point is sent to the terminal-segment deceleration control part 500 of the control panel 5. In the terminal- 
segment deceleration control part 500, the acceleration level is continuously varied according to the cab- 
terminal point distance continually sensed by the sensing signals 66a from the acceleration-sensing device 
502 and the position/speed-sensing device 60. In other words, for elevators whose rated speed is higher 
than the maximum rated speed of the buffers 14 and 15, an override deceleration mode is established to 
lower the cab speed before it collides with the buffers 14 and 15. The deceleration/stopping device 504 
activates the hoist 6 brake (not shown). It forces the cab to decelerate/stop when the acceleration level 
determined by the acceleration-sensing device 502 according to the cab-terminal point distance is 
exceeded. The acceleration-sensing device level limits the acceleration level to the maximum acceleration 
sensing level. This maximum value varies according to the rated speed. 

As described above, the present embodiment establishes an override deceleration mode that lowers 
cab speed prior to collision with the buffers in an elevator whose rated speed is higher than the maximum 
rated speed of the buffers. Because past work that was performed using the levels of a few segments is 
made into continuous values using a position-sensing device that uses laser, sound waves, electric waves, 
or light as its sensing media, it becomes possible to minimize the cab speeds at which the brakes are 
activated and to set the acceleration precisely according to the cab-to-terminal point distance. 

[Embodiment 2] 

FIG. 5 is a cut-away view of the elevator shaft of the elevator control device of another 
embodiment of the present invention. The same numbers will be used to indicate parts that are the same as 
or equivalent to parts in the above-described embodiment. FIG. 5 does not have the position/speed-sensing 
device 60 of FIG. 1. Rather, it has the discrete position-sensing device 122 that discretely senses the 
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elevator cab position and that consists of: the board sets 104-108 that, installed on a side of the shaft 2, 
sense the distance from the cab to the terminal point and perform position-sensing, and the position- 
sensing device 102 including the multiple position-sensing parts (see 103a-f of FIGS. 7-9) that are installed 
on a side of the cab 7. In addition, the distance-sensing device 110 calculates integrals from the speed 
sensing signals 11a that are sensed by the speed sensor 11, calculates the travel distances, and outputs 
travel distance signals 110a. 

In addition, FIG. 6 shows the functional structure of the terminal-segment deceleration control part 
500 consisting of the computer in the control panel 5 in the present embodiment. The terminal-segment 
deceleration control part 500 has and employs an acceleration-sensing device 502a, a deceleration/stopping 
device 504a, and a linear interpolation device 111. The linear interpolation device 111 uses the travel 
distance signals 110a from the distance-sensing device 110 to perform linear interpolation on discretely 
sensed cab-to-terminal point distances. The acceleration-sensing device 502a , with multiple acceleration- 
sensing action points, discretely varies the acceleration level according to the discretely-sensed cab-to- 
terminal point distances generated by the sensing signals 102a from the discrete position-sensing device 
122. In this case, the linear interpolation device 111 continuously varies the acceleration level in relation to 
the linearly-interpolated distances. When cab speed exceeds the acceleration level as determined by said 
acceleration-sensing device 502a according to the cab-to-terminal point distance, the deceleration/stopping 
device 504a forces the cab to decelerate/stop. FIGS. 7-9 show the relationship between the board sets 
104a-108c of the discrete position-sensing device 122 and the position-sensing parts 103a-f of the position- 
sensing device 102. The figures are the total front view and a combination of front and overhead views, 
respectively. The figures show 5 action points, but any number of points can be chosen. The number of 
position-sensing parts 103 of the position-sensing device 102 and board sets 104a-108c can be increased or 
decreased accordingly. 

In FIG. 7, the elevator cab 7 ascends and descends along the elevator shaft 2. The arms 109a-109e 
that project in a horizontal direction are arranged from 109a at the bottom to 109e at the top, and all have 
the same lengths. Boards 104a-104c, 105a-105c, 106a-106c, 107a-107c, and 108a-108c are installed 
vertically and relative to the paper [sic] on each arm 109a-109e, respectively. In addition, each action point 
is encoded. Although the position-sensing parts 103a-103f of the position-sensing device 102 make use of 
magnetic parts, they can be used as parts that use laser, sound waves, electric waves, or light as their 
sensing medium. As shown in FIGS. 8 and 9, when at each action point the boards 104a-108c fit into 
(slide into) the ] -shaped depressions of the position-sensing parts 103a-103f, the parts become inactive 
because of magnetic shields. They generate the sensing signals 102a, sent as a set from the inactivated 
position-sensing parts 103a-103f, and the terminal-segment deceleration control part 500 shown in FIG. 6 
senses the arrival at each action point. 

FIG. 3 shows the sensed elevator speed A as the elevator cab 7 travels and the discretely sensed 
elevator cab-to-terminal point distance C. FIG. 4 shows the general deceleration curve E relative to the 
cab-to-terminal point distance, and the acceleration sensing level G relative to the discretely sensed cab-to- 
terminal point distance. The terminal-segment override deceleration control of the present embodiment 
makes use of the discrete position-sensing device 122 to discretely sense the cab-to-terminal point distance. 
In addition, integrals are taken of the speeds sensed using the speed sensor 110, the distance-sensing 
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device 11 (which calculates travel distances) is used to sense the travel distance, and the linear 
interpolation device 1 1 1 (see FIG. 6) is used to linearly interpolate the discretely sensed cab-to-terminal 
point distance according to travel distance. During this linear interpolation, the distance to the terminal 
point at the time that a position is sensed serves as the benchmark distance. Subsequently, the travel 
distance is calculated on the basis of speed data obtained from the speed-sensing signals 11a, and after 
subtracting said distance to the terminal point, the result is the cab position. 

The acceleration-sensing device 502a senses acceleration based on linear interpolation and 
continuously interpolated distances to the terminal point. The deceleration/stopping device 504a acts as the 
hoist 6 brake (not shown). It can continuously vary the acceleration sensing level (see D in FIG. 3) (which 
permits deceleration) to below the permitted collision speeds of the buffers 14 and 15. The acceleration 
level is limited by the acceleration-sensing device 502a according to the maximum acceleration sensing 
level. Said maximum value varies according to the rated speed. 

As described above, in the present embodiment, the discrete position-sensing device discretely 
senses elevator cab positions. Because the linear interpolation device obtains continuous distances by 
performing linear interpolation on these discretely sensed distances, and because the acceleration level is 
made to vary continuously in relation to these linearly interpolated distances, it becomes possible to 
minimize the cab speeds at which the brake is activated and to set the acceleration precisely according to 
the cab-to-terminal point distance. 

[Embodiment 3] 

FIG. 10 shows a functional diagram of a control part 600 consisting of a computer within the 
control panel 5 in the elevator control device of another embodiment of the present invention. The overall 
elevator structure can be depicted by either FIG. 1 or FIG. 5. In FIG. 10, the speed control device 602, 
based on signals from the speed command device consisting of the speed sensor 11 and the motion 
quantity sensor 61 (FIGS. 1 and 5) , which indicate elevator speed, and the distance-sensing device 110 
(FIG. 5), outputs control signals 5a and braking signals 5b, and performs general elevator cab speed 
control, which entails control of the hoist 6. The acceleration-sensing device 604 senses cab acceleration 
by comparing cab speed to the acceleration level. As the cab approaches the terminal point of the shaft, the 
deceleration/stopping device 606 forces the cab to decelerate/stop when the cab travel speed exceeds the 
acceleration level determined according to the distance to the terminal point by the acceleration-sensing 
device 604. The rated speed-varying device 608, based on the below-described rated speed adjustment 
instruction signal 300, varies the rated speed of the elevator cab to a speed above the collision speed of the 
buffers. In addition, the position-detecting device, which detects the distance from the top and bottom 
terminal points of the elevator shaft to the cab, may be the position/speed-sensing device 60 or the discrete 
position-sensing device 122 in FIGS. 1 or 5 or another form of device. 

The rated speed adjustment instruction signal 300 is based on cab load (e.g., the cab operates 
according to a high rated-speed mode when internal cab load is light; it operates at a low rated-speed mode 
when load is heavy) or time segment start frequency (e.g., the cab operates according to a high rated-speed 
mode when start frequency is high; it operates at a low rated-speed mode when frequency is low) signals, 
or the signals obtained when, for example, a passenger presses a button or switch outside (not shown). 
These are signals that are instructions for the speed to be raised or lowered, (a) in FIG. 1 1 shows a high 
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rated-speed mode, (b) shows a high rated-acceleration mode, (c) shows a low rated-speed mode, and (d) 
shows a low-rated acceleration mode. In this case, the rated speed occurs in two stages: high and low, but 
several stages may be used. The rated speed-varying device 608 varies the rated speed based on the rated 
speed adjustment instruction signals 300. The acceleration sensing device 604 uses the maximum 
acceleration sensing level to limit the acceleration level, and this maximum can vary according to rated 
speed. FIG. 12 shows the acceleration sensing level A and speed mode B when the rated speed is high and 
the acceleration sensing level C and the speed mode D when the rated speed is low. In addition, R 
indicates the deceleration curve during normal operation. 

As described above, in the present embodiment, the rated speed of the elevator cab can, based on 
the cab's interior load, start frequency, or external instructions, be varied to speeds above the collision 
speed of the buffers. Thus, since the elevator speeds at which the brake is activated are minimized, the 
elevator can operate with high efficiency. 

[Embodiment 4] 

In another embodiment of the elevator control device of the present invention, when the position- 
sensing device which consists of the speed-sensing device 60 (FIGS. 1 and 5) and the discrete position- 
sensing device 122 experiences a failure, the acceleration-sensing device 604 (in the control part 600 
consisting of the computer within the control panel 5 in FIG 10) lowers the acceleration level to below the 
buffer collision speed, and the deceleration/stopping device 606 lowers the cab speed to the acceleration 
level-limited speed, i.e. the elevator rated speed generated by the speed instruction device (consisting of 
the speed sensor 1 1 and the motion quantity sensor 61 (FIGS. 1 and 5) and the speed-sensing device 110) 
is lowered below the bumper collision speed. 

A position-sensing device 610 is installed to detect faults. The position-sensing device 610 
compares the distance to the terminal point (corresponding to sensing signals 66a and 102a) sensed using 
the position-sensing device (for terminal-segment deceleration control) consisting of the position/speed- 
sensing device 60 and the discrete position-sensing device 122 (FIGS. 1 and 5) with the present cab 7 
position (corresponding to 61a) calculated from the motion sensing signals 61a from the motion quantity 
sensor 61 contained in the speed instruction device. When the difference is above a specified value, it 
diagnoses abnormal operation of the position-sensing device consisting of the position/speed sensing 
device 60 and the discrete position sensing device 122 and, using the rated speed-varying device 608, 
lowers the acceleration level in the acceleration-sensing device to below buffer collision speed. 

As described above, in the present embodiment, when the position-sensing device fails, the 
acceleration-sensing device, by means of the rated speed-varying device, lowers the acceleration level to 
below buffer collision speed. In addition, safety can be assured because the deceleration/stopping device 
lowers cab speed to the acceleration level-limited speed, i.e. the elevator rated speed generated by the 
speed instruction device is lowered to below the bumper collision speed. 
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In view of the object that has been described, the elevator control device of the present invention 
has: a position-sensing device for sensing the distance from the top or bottom terminal point in an elevator 
shaft to a cab; a speed-sensing device for sensing the speed of an elevator cab; an acceleration-sensing 
device for sensing cab acceleration according to the acceleration level; a deceleration/stopping device for 
forcing the cab to decelerate and stop when, as the cab approaches the terminal point of the shaft, the 
operating speed of the cab exceeds the acceleration level determined by said acceleration-sensing device 
for the distance from the terminal point. During terminal-segment deceleration control, said position- 
sensing device continuously senses the distance to the terminal point, and said acceleration-sensing device 
continuously varies the acceleration level according to said distance from the terminal point. In this way, it 
is possible to provide an elevator control device that minimizes the cab speeds at which the brake is 
activated and that sets acceleration precisely according to the distance from the cab to the terminal point. 
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mi/7M 



was* 

urax. 
as. 
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ift m v %2/m 



s 8 ^m^m 5 ww»wftMai*«w^«iffl. 

m l2jtfflf«ifi*Si8»*»WSiB*I6!l^ffl. 
[$Jfi^ l] 

MiM&til 10 ^WS^^S^W^ Ha m®%}M&%m^ 61a m&jsm^ 
^itfeift 3 ±##JJI:W#*n8fJi 7 *n@BS 8 N'jSW&fl'* 14. 15. 

£&8»£S 60 7 2 ±ftj&?» 60a, 60b. 60c, ft 

±#J&M 60a ftteSHfc^ 66a (^fe©^SfP^SW^^> (rJS^'JS 5 {ft 

500 ^w#«7£&*ift}in;>i^&$J^s 502 *n$ii • w± 

mw: 504. iraSSE&saisfce 502 M.-f6t&mffitom&i&%lJa&&& s V-&-£-ft& 
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^KllittMftftlli, ^&&C%2*&8lgZ 60 ft&afe-? 66a mm* 
S 504 *ffl^SF«»^j«»ffiafffijftf^wj?fi6iniS«tt*«* 502 *rffi£tt 

p^&m&swsoo, &Mm*)M&*ift5oo<f<. mm&inx&ikMmx 

502 ^AtiaSttjHftf 60 ft&Hft* 66a Sttjfrtfc*tiIftffjffJi*j|tt 

mmm***. mss -ffihft* 504 e Mftim® c*s^) 
^^ffi-^MSfffls^jjswsESffl^Kijpias^aj^a 502 mm%. 
Mmm%7k^vx±m, mmimmmm-&± a mm&mms: 502 urn 

2] 
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it 2 noma 10^108 ft&i&fittfiiSfr&x&Mtt* 7 

£*&Xfc»ai (MB 7-9 fi«| 103a-f) ftAMMtt»«EX 102 ftftftft 

i*tt&si«&ttM&xttftfttt&x&iffl&x 122. zmmmm no 

ftiisfrfigSMTS 110a. 

500 Mmmm* %mm@t&&mm soo ^w^je*^^ 

^^WiOag^aa^X 502a, . &±mW. 504a *D£S7B»#£X 111. £ 

JMttgX ill /SBftttHSX 110 Mmft&mm^ 110a XifffjttttttMdlM 

MSfffls^ssw^aaif^ji^. jwais^ajsix 502a ^m&nm&j&s: 
mmm 122 w&*nir^ 102a ^mMm^mtammmm^mmmm^ 

ffi^ttAiaLA^TasiiiiTO. mm-®±$£s 504a &$Mfftt&&/£*$ 

^^JS£^«il»EAffi^fle|J^j£jH]jSM^j»^x 502a ffim&tfyinMBL* 

¥w±h*, s«mbtt«ffi)£% • f^jfc. m 7-9 ^»»w-ax«t«!f«x 122 

104a~108c igftXft8!!|ifcX 102 103a~f ft^. 

#Jf^£, M8£jS^!2l££jft&<j, ^ffij^pTit^X^Si^g 102 iftftg 

103 *D&£ 104a~108c g . 

ffl 7 ^^w^m 7 ?&^^iait 2 ^^^^7X¥^^±atjw 

109a~109e ^MT^Mf 109a 5±55rW|f 109e £ W*g 1*1 itt . « 
104a~104c. 105a~105c, 106a~106c, 107a~107c, 108a~108c, ##J*B*flft® 
£Xtt«$£&*» 109a~109e±, ##3-^ £ Stf flt@. &X&SI3gX 102 

ft&x&ajap io3a~io3f n^jfflift^^#, teti^w^SfMM 

ffeSfc, %*ff;ft&HjjK#fttt#. &x&«J«p i03a~i03f$p® s*n 

S9 ^> ft*a»f^^E«F4R 104a~108c (*»$fr»A> * ^/MSB 

+ BttttftjKM^ff;, *eff]f£*jfcSMft^ 102a JA^^m 

fttoaatikmB io3a-io3f wsa«&, 6^»»mM«fi«i« 500 & 
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s 122 Mmm&m&Rmmmi&m&jfcMo mmmm&mm n &m 
&fommmf&fr^ mimnm^ifmnm^m^mms no wM&&ft& 
mmmmm^ms: m c#ms 6) &i5*Tse&5ttg5im&^m6^SMS 

s&Mtt%mmmi%. wis, ®mmm&&&%mm j % \ummn^i§.^m 

imaaEtirai^a 502a k^/w^k ^^^ws^JHWffiWtaanaiin 
as, $31 • f^±^e 504a ft%m&tii 6 «j*y5&s (*a^> 
mmiammmmiTK 5 ? tmmm 3 w d) jBmm^mm^^ 15 w#*f 
#«ii£WT. m&mmi*.^, mimmmms: 502a ^iq^s^«jzic¥ 

W-Jt*l«i«Wt6ifil» 600 W«rtt«f»- l»IB«#ft»M6ljlI k ffl 5 + 

we-ft. 4® 10 mmmms: 602, «tg*g*^4#saws 1, 
a 5 to2L&&m& 11 6i > m 5 wew^ss no ^ft/sw 

£E2 604 fffilSMiin3ifi*¥W±^S*!m!iffiSfffl^ji • ±. $£*i£*r£ 

^2 608 ««M5£WagS3S«iBaEm*lB^ 300 ifl^SilS Rl^ 

£60, iSSScfitHafi^Sll^a msJc^teSSl^WSS. 

SSfeagJffiiBSEffi^^lf-^ 300, ItllflrtM < 0*1 in, SfiBrt^^feW 
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&M?ft7FmfetiL&±ftmTmtofa-%. mil® (a) ^^mmm^Lm^,, 
(b) *&*Mm%.mmtammm3;, c C ) ^^fam&mmMx, (d) * 

«^<KM^5ISJnilJS^^. M, ^^ilJt^^iiF. {gift 2 >Mftg, 

m^pt^/i^. m^m&^mw 60s tBign^giBSf^-fir^ 300 
f^^^pg^ijpii^TR^iaff R«y. M*tt«mr£*«^r£. as 12 

ftMi+ntilftj&Mmm 600 + , Aqii^^iiJ^* 604 1, @5 fft-(£2 : 

aSSfeSM^s 60, ^m^wmmm 122 ^^^w^e^in^s^^^Pt 

il^TP^Mffl^S® 1> ®5 W3£jK*fc*i« 11 A^Sb*tfeSSI» 61, S 3 WSE 

^T^istBi^pf , i&wfts&&=&s 610. &s&&&a 610, mmm& 
mums MiiLmm&tkmms 60, j%m®&%:tt®ms 122 mft&m&m 

I^M«ft«Mfi[Itt«SE«ttjll<BMSftlMne« (JigUM*? 66a, 102a 
*M) ^fi'S^iljgJi^gf ft&2&£&9!jf$ 61 W&Jsb&iBHrs- 61a Jf 

m&®.mm&faw%it 60, wucw^e^aMSff 122 ^ft$tt&a&sB§ga 
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500 
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